Introduction {#S0001}
============

The burden of antimicrobial resistance (AMR) in developing countries is disproportionately higher and is attributed to the high prevalence of infectious diseases, poor hygiene, and fragile health systems.[@CIT0001] A major challenge in developing countries is due to a high proportion of hospital-acquired infections that continue to affect the treatment outcomes and development of AMR.[@CIT0002] More than 10 million deaths are projected to be caused by AMR by 2050 if the current situations of AMR continue uncontrolled.[@CIT0003]

ESKAPE bacterial pathogens, i.e. *Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa,* and *Enterobacteriaceae* are the most important bacterial pathogens with a high propensity to develop AMR.[@CIT0004] Of these bacterial pathogens, *A. baumannii* is one of the most challenging bacterial pathogens because of its unique antibiotic resistance characteristics.[@CIT0005] The genus *Acinetobacter* includes non-lactose-fermenting, catalase-positive, non-motile, non-fastidious, oxidase-negative, and aerobic Gram-negative coccobacilli. *A. baumannii* is clinically very significant because it is involved with nosocomial infections and is intrinsically resistant to wider classes of antimicrobials with a high propensity to developing resistance. The unique ability of *Acinetobacter* to survive desiccation renders its viability in inanimate objects for months and thus facilitates its spread in the hospital. Multidrug-resistant *Acinetobacter* spp. has been associated with prolonged hospital admissions, morbidity, and deaths.[@CIT0006],[@CIT0007]

More than 20 *Acinetobacter* species have been reported to date. One of the commonest *Acinetobacter* species in clinical settings is *A. baumannii*,[@CIT0008],[@CIT0009] which causes a variety of infections including respiratory tract infection, bacteremia, meningitis, and wound infection. Virulence factors of these organisms causing such infections include outer membrane porins, capsule, lipopolysaccharides, phospholipase D, iron acquisition systems, and regulatory proteins.[@CIT0010] Multidrug-resistant *A. baumannii* is recognized to cause life-threatening infections with limited therapeutic options. It is also developing resistance to the remaining drugs used to treat these infections, such as the carbapenem group of antibiotics. In recent years, the numbers of reported carbapenem-resistant *Acinetobacter* spp. are increasing, which has further narrowed the treatment options. There are only a few drugs such as colistin, polymyxin B, and tigecycline currently effective for multidrug-resistant *Acinetobacter* spp.[@CIT0011]

In recent years, increasing numbers of multidrug-resistant infections by *Acinetobacter* species have been reported from tertiary hospitals of Nepal.[@CIT0012]--[@CIT0014] Rapid growth of MDR *Acinetobacter* infections, particularly contributing to nosocomial infections, with limited and expensive drugs available for treatment in economically underprivileged countries, are major challenges.[@CIT0015] Despite its high prevalence, poor clinical suspicion and high empiric treatment without diagnosis even in tertiary care centers in Nepal are significant clinical challenges ultimately contributing to AMR.[@CIT0016] Few previous studies have explored the prevalence of *Acinetobacter* infections in hospitalized patients.[@CIT0012]--[@CIT0014] Reported prevalence ranged from 12.5% to 71.3% in Nepal Medical College, Teaching Hospital;[@CIT0017] 12.7% in Norvic Hospital;[@CIT0013] 35.9% in B&B Hospital,[@CIT0014] and 49.6% in Tribhuvan University Teaching Hospital.[@CIT0018] These studies were concentrated in Kathmandu and none in our knowledge investigated the longitudinal data for a year. The main objective of this study was to investigate the monthly trend and prevalence of MDR *A. baumannii* including its antimicrobial susceptibility patterns in various clinical samples received in the Microbiology Laboratory of UCMSTH, Bhairahawa, Nepal.

Patients and Methods {#S0002}
====================

Study Design, Setting, and Sample {#S0002-S2001}
---------------------------------

A longitudinal, hospital-based study was conducted at Universal College of Medical Sciences, and the study population comprised patients aged between 0 and 95 years who attended the hospital for treatment.

A total of 4862 different clinical specimens were collected following a standard protocol for pediatric (below 15 years of age) and adult patients between January and December 2018. Informed consent and assent (from parents) in case of children were received for the study.

A total of 1180 organisms isolated were included in the study. Samples included urine (n=434), wound swabs (n=303), pus (n=215), blood (n=117), sputum (n=82), endotracheal tip (n=9), fluid (n=13), and others (n=4) and were analyzed using various microbiological methods.[@CIT0019]

Sample Collection {#S0002-S2002}
-----------------

Urine samples from children who were not able to use the toilet on their own were collected using an adhesive, sealed, sterile collection bag assisted by their parents and a lab assistant. Children who could use the toilet on their own were asked to collect the mid-stream urine in a sterile, dry, leak-proof container assisted by their parents as and when needed. Genitalia was cleaned using an alcohol swab before and after the collection of samples to reduce contamination.

Pus from infected wounds was aspirated using a syringe by trained medical personnel. For non-oozing wounds, a cotton swab was rolled over the surface of the wound for a minimum of five times. Swabs from each patient were tested for culture and Gram staining.

Around 2 mL of blood was collected in sterile culture bottles containing BHI (Brain Heart Infusion) broth. Similarly, specimens were also collected from endotracheal and catheter tips. After labeling the collected samples, they were transferred to a laboratory for further processing maintaining a cold chain maintenance.[@CIT0020]

Laboratory Examinations {#S0002-S2003}
-----------------------

### Culture {#S0002-S2003-S3001}

Methodologies outlined in standard microbiological guidelines were utilized to process the samples.[@CIT0019],[@CIT0021]

### Urine Sample {#S0002-S2003-S3002}

A sterile-calibrated loop was used to inoculate urine samples on MacConkey agar (MA) and blood agar (BA), and they were incubated at 37°C for 24 h. Colony count ≥10^5^ colony forming units (CFU)/mL of urine was considered positive based on the Kass, Marple, and Sanford criteria.[@CIT0021]

### Blood Sample {#S0002-S2003-S3003}

Brain heart infusion (BHI) broth was used for incubation (at 37̊C for 7 days) of blood samples. Samples showing turbidity were sub-cultured in MacConkey and blood agar at 37̊C for 24--48 h.

### Pus, Wound Swab {#S0002-S2003-S3004}

MA and BA plates were used for the inoculation of specimens and were incubated at 37̊C overnight.

### Other Specimens {#S0002-S2003-S3005}

At first, the specimens from endotracheal and catheter tips were incubated on BHI broth at 37̊C for 24 h and were later sub-cultured on MA and BA plates.

### Identification of Bacterial Isolates and *Acinetobacter baumanii* {#S0002-S2003-S3006}

Preliminary identification of bacterial isolates was based on the colony morphology and Gram staining reaction. Thus, the identified isolates underwent biochemical tests (indole, methyl red, Voges Prausker, citrate, triple sugar iron agar, oxidative/fermentative, urease test, coagulase test, catalase, and oxidase test for confirmation).[@CIT0019],[@CIT0021] *Acinetobacter baumannii* was confirmed by various phenotypic tests that included: Gram-negative coccobacilli, catalase positive, oxidase negative, non-fastidious, non-fermentative (oxidative), gas negative, H~2~S negative, hemolysis negative, growth at 44°C, nitrate reduction negative, urease negative, indole negative, methyl red positive, Voges-Proskauer negative, citrate positive, and utilization 10% lactose positive.[@CIT0022]

Antibiotic Susceptibility Test (AST) {#S0002-S2004}
------------------------------------

All the isolates of *A. baumannii* were investigated for AST against ampicillin (10 μg), amikacin (30 μg), amoxiclav (30/10 μg), cefepime (30 μg), cefotaxime (30 μg), ceftriaxone (30 μg), cefoperazone-sulbactam (75/30 μg), doxycycline (30 μg), levofloxacin (5 μg), gentamicin (10 μg), imipenem (10 μg), piperacillin/tazobactam (100/10 μg), polymyxin B (300 units), tobramycin (10 μg), tetracycline (30 μg), and tigecycline (15 μg) (Hi-Media India Pvt. Ltd) following the Kirby--Bauer method on Mueller--Hinton agar. A suspension of the test organism was prepared in peptone water and matched to 0.5 McFarland standard for AST. With the help of a sterile cotton swab, lawn culture of the suspension was made on a Mueller--Hinton agar plate. Antibiotic discs were placed on MHA maintaining a 25 mm distance between two discs and were incubated at 37֯C for 24 h. After 24 h, the zone of inhibition was measured for each antibiotic, and results were interpreted as sensitive, intermediate, and resistant on the basis of CLSI guidelines, 2018.[@CIT0023] Isolates not susceptible to ≥3 antibiotic classes were categorized as multidrug resistant.[@CIT0024] MDR was defined as the development of resistance to at least one agent in three or more of the following five antimicrobial groups: 1) cephalosporins (ceftazidime or cefepime), 2) carbapenems (imipenem or meropenem), 3) ampicillin-sulbactam, 4) fluoroquinolones (ciprofloxacin or levofloxacin), and 5) aminoglycosides (gentamicin, tobramycin, amikacin, netilmicin).[@CIT0024]

Quality Control {#S0002-S2005}
---------------

All media and reagents used in this study were tested and verified for sterility and performance. For AST, the quality was assured using the control strains of *E. coli* ATCC 25922 and *S. aureus* ATCC 25923.

Data Management and Statistical Analysis {#S0002-S2006}
----------------------------------------

At first, all raw data were entered into a Microsoft Excel spreadsheet from the laboratory's microbiological register. All data were compared and cross-checked for consistency against the register to remove the aberrant and outlying data. Cleaned Excel spreadsheet data were then exported into SPSS 21 version IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp. [Figures 1](#F0001){ref-type="fig"} and [2](#F0002){ref-type="fig"} were made in Microsoft Excel. Descriptive and inferential analyses were conducted. A chi-squared test was used to measure the association between the variables.Figure 1Distribution of top seven bacterial genera at UMCSTH during 2018.Figure 2Month wise trend of *Acinetobacter baumannii* among total bacterial isolates at UMCS.

Result {#S0003}
======

Bacterial Isolates {#S0003-S2001}
------------------

A total of 4862 samples were received in the microbiology laboratory of UCMSTH in 2018 for culture and sensitivity. From 4862 samples, 1180 (24.2%; 1180/4862) organisms were isolated. The most common organisms isolated were *E. coli* (369/1180; 31.2%) followed by *S. aureus* (202/1180; 17.1%). *A. baumannii* (147/1180; 12.4%) was the third most common organism isolated from a variety of samples. The highest number of *A. baumannii* isolates (33.3%; 49/147) was recovered from swab cultures, followed by sputum cultures (21.1%; 31/147) ([Table 1](#T0001){ref-type="table"}).Table 1Distribution of Bacterial Isolates in Different Clinical Specimens (n=1180)SpecimensBacterial Species Isolated*E. coliKlebsiella*spp.*Citrobacter* spp.*Proteus* spp.*Enterococcus* spp.*S. aureusP. aeruginosaAcinetobacter baumanniiProvidencia* spp.CONS*S. pneumoniaeMorgenalla morgagnii.Enterobacter spp.S. pyogens*TotalN%N%N%N%N%N%N%N%N%N%N%N%N%N%N%Urine25969.93637.9820.510503543.8188.93828.62214.924056.800150043436.7Blood30.899.5410.30911.32411.9118.31812.203344.6360003501179.9Swab5214.22021.21538.57352126.37034.74936.84933.32401317.6120133.315023330325.7Pus4512.31212.6717.931512158140.12216.5106.81201824.3120266.7011721518.3Sputum82.21616.837.7022.594.5107.53121.1034.1000827Bile10.3012.6011.30000000030.3ET tube011.100021.564.10000090.8Fluid10.311.100010.896.1011.4000131.1Others0012.600021.4011.400040.3Total3699539208020213314757453261180

Month-Wise Distribution of *Acinetobacter baumanii* at UCMS During 2018 {#S0003-S2002}
-----------------------------------------------------------------------

*E. coli* (n=369) was the most predominant organism isolated, followed by *S. aureus* (n=202), whereas *Providencia* spp. (n=5), *Morganella* spp. (n=3) and *Enterobacter* spp. (n= 2) were the least isolated bacterial pathogens in UCMS during 2018 ([Figure 1](#F0001){ref-type="fig"}). The highest numbers of bacterial pathogens were isolated in September (11.9%; 140/1180) followed by May (9.9%; 117/1180) and July (9.5%; 113/1180) ([Table 2](#T0002){ref-type="table"}). However, the highest burden of *A. baumannii* was found in December (18.8%; 13/69) followed by August (16.8%; 17/101). The lowest burden of *A. baumannii* was seen in the months of March (7.5%; 6/80) and June (5.2%; 11/117) ([Figure 2](#F0002){ref-type="fig"}).Table 2Month Wise Distribution of Bacterial Pathogens at UCMS in 2018 (n=1180)OrganismJanFebMarAprMayJuneJulyAugSepOctNovDecTotal*E. coli*322216215541353036272331369*S. aureus*18151912111482324311413202*Acinetobacter baumannii*11868115181717191413147*Pseudomonas* spp.117812177206198126133*Klebsiella* spp.3525410181022412095*Enterococcus* spp.12446612237815180CONS1198643481044374*Citrobacter* spp.87216153320139*Proteus* spp.221012111000020*Streptococcus* spp.10011110230111*Providencia* spp.1031000000005*Morgagnella morgagnii*0120000000003*Enterobacter* spp.0100001000002Total1108180741179511310114010694691180

Antibiotic Susceptibility Patterns {#S0003-S2003}
----------------------------------

Out of 147 *A. baumannii* isolates, 71.42% (n=105) were MDR. None of the isolate was pan-drug resistant. Colistin, polymyxin B, and tigecycline are the reserve drugs for the treatment of MDR *A. baumannii* as it is 100% sensitive to these drugs. Other than these antibiotics, the carbapenem group of drugs such as meropenem and imipenem are the drugs of choice to treat life-threatening infections by *A. baumannii* ([Table 3](#T0003){ref-type="table"}).Table 3Antibiotic Susceptibility of MDR *Acinetobacter baumannii* Isolates (n=147)AntibioticsMDRTotalYes Number (%)No Number (%)Number (%)AmpicillinSensitive0 (0)9 (100)9 (6.1%)Resistant105 (76.1)33 (23.9)138 (93.8)GentamicinSensitive4 (14.3)24 (85.7)28 (19.0)Resistant101 (84.9)18 (15.1)119 (80.9)AmikacinSensitive13 (32.5)27 (67.5)40 (27.4)Resistant92 (86.0)15 (14.0)107 (72.7)CiprofloxacinSensitive2 (10.5%)17 (89.5)19 (12.9)Resistant103 (80.5%)25 (19.5)128 (87.0)CeftriaxoneSensitive0 (0)16 (100)16 (10.8)Resistant105 (80.2)26 (19.8)131 (89.1)CefotaximeSensitive8 (72.7)3 (27.3)11 (7.4)Resistant97 (71.3)39 (28.7)136 (92.5)CefoperazoneSensitive9 (81.8)2 (18.2)11 (7.4)Resistant96 (70.6)40 (29.4)136 (92.5)CefepimeSensitive0 (0)15 (100)15 (10.2)Resistant105 (79.5)27 (20.4)132 (89.7)AmoxiclavSensitive0 (0)12 (100)12 (8.1)Resistant105 (77.8)30 (22.2)135 (91.8)Piperacillin-tazobactamSensitive4 (13.3)26 (86.7)30 (20.4)Resistant101 (86.3)16 (13.7)117 (79.5)Cefoperazone-sulbactamSensitive19 (43.2)25 (56.8)44 (29.9)Resistant86 (83.5)17 (16.5)103 (70.0)ImipenemSensitive57 (58.7)40 (41.2)97 (65.9)Resistant48 (96.0)2 (4.0)50 (34.0)MeropenemSensitive65 (61.9)40 (38.1)105 (71.4)Resistant40 (95.2)2 (4.7%)42 (28.5)ColistinSensitive105 (71.4)42 (28.5)147 (100)Polymyxin BSensitive105 (71.4)42 (28.5)147 (100)TigecyclineSensitive105 (71.4)42 (28.5)147 (100)

Distribution of MDR *A. baumannii* Cases in Relation to Gender and Age of the Patients {#S0003-S2004}
--------------------------------------------------------------------------------------

A significant association was observed between gender of the patients (female: 51.4%; 54/105 versus male: 48.6%; 51/105; *p*=0.05) and MDR bacteria ([Table 4](#T0004){ref-type="table"}). More than half of the patients (53.3%; 56/105) in the age group 16--45 years had an infection by *A. baumannii*, of which 70% (56/80) were MDR. No association was found between the age and development of MDR (*p*\>0.05) ([Table 4](#T0004){ref-type="table"}).Table 4MDR *Acinetobacter baumannii* Cases According to Gender and Age of PatientCharacteristicsMDR *A. baumannii*Total*p*-valueGenderYes (%)No (%)N (%)Male51 (48.6)13 (31)64 (43.5)0.05Female54 (51.4)29 (69)83 (56.5)Total10542147**Age group** 0--15 years13 (12.4%)6 (14.3)19 (12.9) 16--45 years56 (53.3)24 (57.1)80 (54.4)0.79 Above 46 years36 (34.3)12 (28.6)48 (32.7)Total10542147

MDR *Acinetobacter baumannii* in Different Clinical Specimens and Wards of Hospital {#S0003-S2005}
-----------------------------------------------------------------------------------

One-third of the isolates of *A. baumannii* (32.7%; 48/147) were isolated from swab specimens; the next highest source was sputum (21.8%; 32/147). Of 48 isolates, 87.5% (42/48) were MDR *A. baumannii*. There was a significant association between the clinical specimens and isolation of MDR *A. baumannii* (*p*\<0.05) ([Table 5](#T0005){ref-type="table"}).Table 5Sample Wise Distribution of MDR *Acinetobacter baumannii*SpecimensMDR *A. baumanniip*-valueYes (%)No (%)Total N (%)Urine11 (10.5)10 (23.8)21 (14.3)Blood10 (9.5)8 (19.0)18 (12.2)Swab42 (40)6 (14.3)48 (32.7)0.021Pus5 (4.8)5 (11.9)10 (6.8)Sputum23 (21.9)9 (21.4)32 (21.8)ET tube6 (5.7)1 (2.4)7 (4.8)Fluid5 (4.8)3 (7.1)8 (5.4)others3 (2.9)03 (2.0)Total10542147

Out of 147 isolates, 26.5% (39/147) were isolated from the surgery ward followed by the medicine ward (21.1%; 31/147). Out of 39 isolates, 82% (32/39) were MDR *A. baumannii* in the surgery ward, whereas 64.5% (20/31) were MDR in the medicine ward. There was a significant association between the isolation of bacteria in different wards of the hospital and MDR *A. baumannii* (*p*\<0.03) ([Table 6](#T0006){ref-type="table"}).Table 6Ward Wise Distribution of MDR *Acinetobacter baumannii*SpecimensMDR *A. baumannii*Total*p*-valueYes (%)No (%)N (%)Gynae16 (15.2)13 (31)29 (19.7)Urology1 (1.0)2 (4.8)3 (2.0)Surgery32 (30.5)7 (16.7)39 (26.5)0.038Medicine20 (19.0)11 (26.2)31 (21.1)ICU23 (21.9)2 (4.8)25 (17.0)Ortho2 (1.9)02 (1.4)Pediatrics6 (5.7)5 (11.9)11 (7.5)ER2 (1.9)1 (2.4)3 (2.0)Neuro3 (2.9)1 (2.4)4 (2.7)Total10542147

Discussion {#S0004}
==========

Overall Findings {#S0004-S2001}
----------------

One-fourth of the clinical samples received in the microbiology laboratory of UMCSTH showed bacterial growth during 2018. In this study, the most common bacteria from clinical specimens were *E. coli* followed by *S. aureus, A. baumannii, Pseudomonas* spp. and *Klebsiella* spp. The prevalence of these organisms was similar to a recent study conducted at a tertiary care hospital in Kathmandu where *Acinetobacter*species were the third most common organism after *E. coli* and *Klebsiella* species.[@CIT0013] Two-thirds of the specimens showed MDR, and they were associated with female gender, surgery & medicine ward, and specimens from swab & sputum. Our findings agree with the past studies conducted in various settings of Nepal.[@CIT0025]--[@CIT0027] Patterns of bacterial genera identified in this study were similar to a study conducted in India[@CIT0028] and Iran.[@CIT0029] The most common infections in the hospital were urinary tract infections, bacteremia, and surgical wounds. The presence and predominance of particular pathogens in this study may have been affected by the types of patients, their illnesses, device utilization rates, and the empirical antibiotic usage patterns.[@CIT0030]

In our study, the prevalence of *Acinetobacter* infections was 12.5% among all the clinical specimens received during 2018. The findings in this study are consistent with past studies reported from Nepal.[@CIT0013],[@CIT0017] *Acinetobacter* spp. were the third most common organisms isolated from the samples in our study and were common during late summer and early winter months, a phenomenon commonly referred to as seasonality,[@CIT0031] resonating with previous longitudinal studies.[@CIT0032] Nonetheless, the seasonality was variable between settings and studies and the mechanisms mediating seasonality remain unclear.[@CIT0033]

*Acinetobacter* spp. can remain as a dormant pathogen as it is widely prevalent in the environment and has substantial capacity to colonize. *A. baumannii* constituted almost half (41.8%) of all the nosocomial infections in India[@CIT0034] and has been shown to infect almost all the human organs. In this study, the highest number of *Acinetobacter baumanii* was isolated from swab culture (33.3%), followed by sputum (21.1%) and urine culture (14.9%) respectively. This difference in the sample might be due to size, sources, types of sample, antibiotic usages, and infection control practice in the hospital, which can affect the isolation rate of bacteria from different clinical specimens.[@CIT0017],[@CIT0035],[@CIT0036]

MDR *Acinetobacter baumannii* {#S0004-S2002}
-----------------------------

In our study, the prevalence of MDR *A. baumannii* was 71.4% among various clinical specimens. These findings agree with the past similar studies conducted in Kathmandu,[@CIT0017] India,[@CIT0037] and Lebanon.[@CIT0038] Misuse of broad-spectrum antibiotics including carbapenem has been attributed as one of the major factors for the global rise in MDR *A. baumannii*.[@CIT0035] The availability of antimicrobials over the counter (OTC) in Nepal is a major challenge and continues to add to the development of antimicrobial resistance.[@CIT0001],[@CIT0039] An Iranian study found an increase of MDR *A. baumannii* from 50% to 94% in the period between 2001 and 2011.[@CIT0040]

More than 90% of *Acinetobacter baumannii* was found to be resistant to antibiotics: ampicillin, ciprofloxacin, ceftriaxone, cefotaxime, cefoperazone, cefepime, and amoxiclav. Similar patterns of resistance were reported from a tertiary teaching hospital in Kathmandu.[@CIT0041] We found a high resistance of *Acinetobacter* not only in the β-lactam antibiotics but also among fluoroquinolones: ciprofloxacin (87%). The findings are consistent with previous studies reported from India[@CIT0042] and Italy.[@CIT0043]

Fluoroquinolones are extensively used as broad-spectrum antibiotics for the treatment of wide varieties of bacterial diseases and are a significant contributor to the rapid increase in resistance over the years.[@CIT0042] Furthermore, a high rate of resistance to fluoroquinolones is due to the presence of R-plasmids bacterium, which acts as a reservoir of multidrug resistance.[@CIT0044] Carbapenems were used for the treatment of *Acinetobacter* infections in the late 1990s.[@CIT0045] However, globally, the rapid pace of development of resistant strains prompted scientists and clinicians to change the treatment regimens of *Acinetobacter* infections. In the current study, 34% of *Acinetobacter* were resistant to imipenem and 20% were resistant to meropenem. These findings are concordant with reports from Delhi, India,[@CIT0046] Nepal,[@CIT0041] and Banglore, India.[@CIT0047]

Imipenem-resistant *Acinetobacter* spp. in nosocomial infections, particularly in an intensive care unit (ICU), has been reported to be endemic in a tertiary care hospital in India.[@CIT0037] A combination of reserved drugs such as colistin, polymyxin B, and tigecycline is the only remaining treatment option to treat carbapenem-resistant cases.[@CIT0011] As *Acinetobacter baumannii* can easily survive in hospital settings, it has a high potential to spread among inpatients in ICU.[@CIT0011]

In our study, three reserved drugs that included colistin, polymyxin B, and tigecycline were 100% effective on *Acinetobacter* spp. However, in a few studies, tigecycline was also reported to be ineffective on *Acinetobacter* spp.[@CIT0048],[@CIT0049] Colistin was widely used to treat MDR strains, because of its proven activity.[@CIT0050],[@CIT0051] Various studies have shown a 57--77% cure rate of colistin in severely ill patients infected by *Acinetobacter* species.[@CIT0052]

Implications for Clinical Management of *Acinetobacter* Infections in a Tertiary Hospital {#S0004-S2003}
-----------------------------------------------------------------------------------------

*Acinetobacter* species are known to cause nosocomial infections and are mostly multidrug resistant. In this study, *Acinetobacter* species were the third most common organism isolated. In addition, the high survival advantage of *Acinetobacter* spp. in a hospital environment with efficient transmissibility among the patients renders it as one of the dangerous pathogens with limited treatment options. Thus, clinicians working in infectious diseases should have a high suspicion for *Acinetobacter* infections, reduce the empiric management with broad-spectrum antibiotics, and follow the antibiotic sensitivity for appropriate treatment. In particular, the demographic and clinical characteristics of patients with MDR *Acinetobacter* spp. can provide clues for the management of these infections. The high risk of MDR infections among females and patients admitted to major wards such as surgery, ICU, and medicine, including specific samples such as swab, sputum, and urine are only precursors for clinicians to pay particular attention in making clinical suspicion, diagnosis, and management based on antibiotic susceptibility tests. As *Acinetobacter* infections can persist for a prolonged period on animate and inanimate objects, tertiary hospitals should consider sustainable management of these infections by maintaining hospital hygiene, strict decontamination and aseptic measures, and coordination and collaboration between various departments.

Strengths and Limitations {#S0004-S2004}
-------------------------

This is the first study conducted to explore the prevalence of *Acinetobacter* infections in a tertiary clinical setting; a provincial level hospital located in a busy and bustling city in Western Nepal and attracting patients from in and outside the province. The findings generated from this study will provide a useful reference for regional infection epidemiology in addition to informing clinicians managing *Acinetobacter* infections in the hospital. The findings in this study are limited by the phenotypic detection of AMR and MDR strains of *Acinetobacter* species. Future studies should confirm the identification of *Acinetobacter baumannii* genetically via amplification of the blaOXA-51 gene, since phenotypic identifications are usually not enough.[@CIT0053] In this study, we used *E. coli* and *S. aureus* as controls because the control strain of *Acinetobacter* species was not available in our facility. As a result, the study might have incurred biases in reporting the susceptibility of the antibiotics. Future studies can explore the genotypic identification and characterization of pathogenic strains, along with phylogenetic analysis. Accurate identification of clinically important species of *Acinetobacter* using the molecular method was beyond the scope of the study.

Conclusion {#S0005}
==========

*A. baumannii* is a notable bacterium for causing severe, mostly hospital-acquired, infections. Two-thirds of the specimens showed MDR, associated with specific demographic of the patients who were admitted at in-patient settings that included surgery, ICU, and medicine wards and among the particular specimens such as swab, sputum, and urine. The findings of this study should generate a discussion and seminar among the clinical practitioners of UCMSTH in order to inform the clinical practice that includes clinical suspicion, diagnostic recommendations, and subsequent management. UCMSTH and the hospitals in the region can tailor their infectious disease management protocol and pharmacovigilance for proper isolation, diagnostics, and treatment.
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